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ABSTRACT 



An information reproducing apparatus for tracking 
control has a high-pass filter and a low-pass filter of 
closed loops connected in parallel to each other and has 
a storage quantity control circuit which controls an 
input signal of the high-pass filter in response to a defect 
detection signal which detects a defective portion of an 
information recording medium and is outputted from a 
defect detection circuit. The storage quantity of a ca- 
pacitor included in the high-pass filter, or of a storage 
element operable equivalently to the capacitor, is equal 
to the storage quantity when the high-pass filter is fed a 
signal having previously been fed to the high-pass filter 
but without its high frequency component. Even when 
a speed error is created in an actuator due to pulse-like 
noises caused by a delay in the defect detection caused 
by the defect detection circuits, the speed error is re- 
movable just after the defect is detected, thereby obtain- 
ing the effect such that the tracking control is not so 
easily disturbed by the defect and operates stably. 

9 Qaims, 28 Drawing Figures 
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' an adding means for adding the high frequency error 

TRACKING CONTROL SYSTEM FOR AN signal with the low frequency error signal; and a storage 

INFORMATION REPRODUCTNG APPARATUS quantity control means which controls the storage 

quantity of a storage element included in the high-pass 

BACKGROUND OF THE INVENTION 5 fiUer so as to be a predetermined value corresponding to 

1. Field of the Invention the defect detection signal and which sends to the htgh- 
This invention relates to an information reproducing pass Alter a variation with respect to the predetermined 

apparatus for reproducing information from an informa- value of storage quantity. Hence, the position control is 

tton recording medium having a concentric or spiral hardly disturbed even when the information recording 

information track on which the information is recorded. medium has a large defect, thereby enabling the stable 

2. - Description of the Prior Art tracking control and focusing control. 

Since the information recording medium of a concen- The above and further objects and novel features of 

trie or spiral information track on which the informa- the invention will more fully appear from the following 

tion is recorded, has a high recording density, an infer- detailed description taken in connection with the ac- 

mation reproducing apparatus generally requires posi- companying drawings, 
tion controls for accurate tracking and focusing or the 

like. Such information recording mediums are already BRIEF DESCRIPTION OF THE DRAWINGS 

well known such as the optical video disc the digital pjq. j ^ ^^^^^^ ^-^ ^„ embodiment of an 

audio disc, the data file the "o-groove electrostatic information reproducing apparatus of the present in ven. 

capacitance system video disc and the magnetic disc of ^.^^ ^ ^ '^^ 

high density and of data surface servo, which perform . r?ioc i/ \ i_ / \ e l i- i. 

position control for tracking or focusing during the '^^1^^ t T^"""" ""^^"^ '^"^ 

reproduction, thereby enabling recording and repro- "^S'^T ■ ^ * block diagram respectively, 

duction at a high density. However, when the informa- ^}9' ^ " « ^3"="" ^'^fV^ * principal portion of 

tion track disappears due to a defect on the recording 25 POSUion control means of the embodiment of the pres- 

medium or a large noise enters into a position control invention shown in FIG. 1, 

signal, the tracking or focusing control would not work. P^^. 4 is a block diagram of a modified embodiment 

thereby, causing the track to jump to the adjacent infor- information reproducing apparatus of the present 

mation track. Especially, the optical digital audio disc. invention. 

in which the travelling velocity of information track is 30 FIGS. 5 through 9 are circuit diagrams of the princi- 

slow, has a remarkable tendency to jump. In order to pal portions of position control means of other modified 

solve this problem, the method has hitherto been pro- embodiments of the present invention, 

posed which detects the defect on the information re- FIG. 10 is a block diagram of a blocking means used 

cord medium and holds, during tracking the defective for the defect detection means in still another embodi- 

portion, a low frequency component value just before 35 ment of the present invention. 

the defective portion. FIGS, 11(^7) through (c) are waveform charts of the 

Usually, when the defect is detected, the time delay components in the FIG. 10 block diagram respectively, 

inevitably exists, whereby the large noise often remains FIG. 12 is a block diagram of another blocking means 

in the position control signal when the tracking enters used for a defect detection means in still another em- 

the defective portion. Hence, the noise will increase 40 bodiment of the present invention, 

tracking errors in the subsequent defective portion to piGS. 13(a) through (g) are waveform charts of the 

result m a track jump occurring. components in the block diagram in FIG. 12. 

SUMMARY OF THE INVENTION ^^G. 14 is a block diagram of still another blocking 
... c t. • J means used for a defect detectiori means in a further 
An object of the invention is to provide an informa- 45 ^^jf^ embodiment of the present invention, 
tjon reproducing apparatus which is capable of per- 
forming stable tracking and focusing control regardless DESCRIPTION OF THE PREFERRED 
of the defect on the information recording medium. EMBODIMENTS 

An information reproducing apparatus of the in ven- *mr^c* ^-^r \ / \ i *• n 
tion comprisdj: an information riding means for read- 50 J^^^^"'^& """^ explanation wU 
ing inforiiation from an information recording medium ^ ^^^'^ '^tP^'j^^V^^^LTTf ^ ^//f''".' 
of a concentric or spiral information tnick on which the »"yention in which FIGS 2(a) (b), (c). W and 
information is recorded; an error detection means for r^pectively con^^^^ to elements A, B, C, D. E. 
detecting a position error of an information reading - ' ,a . 
position by the information reading means with respect 55 ^ /ocusing control means 201 carries out vertical 
to the information track; a position control means in- position control with respect to an mformation track on 
eluding a closed loop for correcting the information ^ mformation recording medium 1 and a tracking con- 
reading position corresponding to an error signal out- ^^1 means 200 cames out honzontal position control 
putted from the error detecting means; and a defect respect to the same on the information recording 
detecting means which detects a defect created when 60 niedium 1, both the means, being slightly different from 
the information reading position passes a defective por- each other only in circuit constants arid quite similar in 
tion in the information recording medium, thereby out- essential construction. Hence, the tracking control 
putting a defect detection signal. The position control means 200 will hereinafter be deemed to represent the 
means comprises: a high-pass filter which allows high position control means, thereby omitting herein descrip- 
frequency components of the error signal to pass and 65 tion of the focusing control means 201. 
obtains a high frequency error signal; a low-pass filter At first, an explanation will be given on a case where 
. which allows low frequency components of the error the information recording medium 1 is traced on its 
signal to pass and obtains a low frequency error signal; not-defective but normal portion. 
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A reproducing head 2 reads an information signal quantity control means 6; a resistance R.i or R4, resis- 
from the information record medium 1 and outputs a tances Rs, Rhand Ki, a capacitor C.\and a third opera- 
tracking error detection signal for. detecting a relative tional amplifier 23 constitute a high*pass filter 8. In 
position error, or the tracking error, between the repro- addition, the resistance R2 and capacitor. C2 at the stor- 
ducing head 2 and the information track. This error is S age quantity control means 6 constitute a high-pass 
caused by rotation or disturbance vibration of the infor- prefilter for generating a reference value with respect to 
mation record medium 1. The method to detect the the storage quantity in the high-pass filter 8. 
tracking error may not be particularly defined, but may, A first operational amplifier 21 and a second opera- 
for example, divide the detector for the information tional amplifier 22 each functions as a buffer, and a 
signal into two parts and compare detection signals 10 fourth operational amplifier 24 and a resistance Rgcon- 
from the two-divided parts. Or, in a case of using the stitute an adder means 9 for substantially adding the low 
optical information reproducing apparatus, unbalance frequency error signal and high frequency error signal, 
in distribution of the quantity of the light reflected from The analog switch 25a disconnects the capacitor C2 of 
the optical information recording medium caused by the high-pass prefilter from the resistance R2 in response 
the tracking error may be detected. 15 to the defect detection signal from a terminal B so as to 
An error detection circuh 5 receives the tracking thereby put the input to the high-pass filter 8 substan- 
error detection signal to extract the tracking error com- tially at a ground potential, and at the same time, the 
ponent and carries out any needed differential compen- analog switch 2Sb changes the time constant of^ the 
sation or the like, thereby outputting a tracking error high-pass filter 8 from Rj-Ca to (R3||R4)-C3 (where 
signal The tracking error signal C is divided by a 20 R3 || R4 represents a parallel resistance value of resis- 
low-pass filter 7, a storage quantity control means 6 and tances R3 and R4). Also, the analog switch 25c increases 
a high-pass filter 8, into a low frequency error signal D the gain of the high-pass filter 8 by (1 -l-Re/R?) times in 
(the low frequency component of error signal C) and a response to the defect detection signal. In FIG. 3, the 
high frequency error signal E (the high frequency com- analog switches 2Sa, 2Sb and 25c are shown in the state 
ponent of error signal C), which are then added by an 25 of being fed the defect detection signal. In addition, 
adder means 9 to be fed to a drive circuit 10. This is the offset voltages of all the operational amplifiers always 
same substantially as the direct application of the error exert a constant influence on this circuit regardless of 
signal C to an actuator 11. The output signal from the the on/off states of analog switches 25^, 2Sb and 25c so 
drive circuit 10 allows the actuator 11 to drive the re- that if these operational amplifiers have been adjusted to 
. producing head 2, thereby performing tracking. 30 eliminate the offsets during their operation, there is no 
On the other hand, when a defective portion on the fear that a variation in the offset makes the tracking 
-. information recording medium 1 is tracked, abnormal- unstable when the analog switches operate in response 
..ity, such as a collapse in amplitude, appears in the repro- to the defect detection signal. Hence, the operational 
duced signal as shown in FIG. 2{a), in which At repre- amplifiers need not be of a small offset voltage type, 
sents the time when the heiad 2 passes through the defec- 35 The basic principle noted above is further detailed 
tive portion on the record medium 1. A defect detection below. 

means 4 detects the abnormality in the reproduced sig- . Generally, the information track is gentle in its dis- 
nal to output a defect detection signal. Reference 3 is a placement so that abrupt variations would not occur as 
. . pre-amplifier. While tracking the defective portion, the long as the track is subjected to no abnormal vibration. 
.. usual error signal is rarely obtained, and when the 40 The accurate tracking is performed when the actuator 
: tracking enters into or leaves the defective portion, 11 moves exactly following the low frequency error 
pulse-like noises Pa and Pb may occur. In response to signal. However, the actuator 11, when supplied with 
the noise Pa, the head 2 is displaced from its normal pulse-like noises during entry into the defective portion, 
tracking position as shown by Qa in FIG. 2(g). The . is subjected to extra energy due to the noises. The pulse- 
amplitude variation of the noise Pa is stored as charges 45 like noises contain a lot of high frequency components 
in a storage element such as a capacitor included in the and therefore are almost all applied to the drive circuit 
high-pass filter 8 in the error signal as shown in FIG. 10 via the storage quantity control means 6 and high- 
2(c). In response to the defect detection signal outputted pass filter 8. 

during the tracking on the defective portion, a storage The input signal to the high-pass filter 8 is removed of 

quantity control means 6 grounds an input of the high- 50 its low frequency component by the storage quantity 

pass filter 8 and the high-pass filter 8 changes its normal control means 6, thereby being fixed almost to the 

time constant to a smaller value by reducing the resis- ground potential in the ideal condition free from noises, 

tance value. As the result, the high-pass filter 8 pro- When the defect detection means 4 detects the defect 

duces a cancel pulse Pc, as shown in FIG. 2(d), so that in the information recording medium 1, assuming that 

the head 2 is prevented from being further displaced, as 55 the pulse-like noises have previously been generated to 

shown by Qc in FIG. 2(g), After leaving the defective pass through the high-pass filter 8, the stored charge 

portion, since the tracking control operates normally quantity of the capacitor C2 included in the high-pass 

and the noise Pb acts to cancel the error caused by the filter 8 changes from that in the ideal condition of no 

noise Pa, the head 2 returns to the normal tracking noise. Accordingly, in a case where the input to the 

position as shown in FIG. 2(g), Thus, even when the 60 high-pass filter 8 is put at the ground potential in syn- 

pulse-like noise remains due to a delay Td of defect chronism with the defect detection signal as shown in 

detection, the speed error caused by the noise is remov- the FIG. 3 embodiment, a current flows to cancel varia- 

able just thereafter, thereby enabling stable tracking. tions in the stored charge quantity by the pulse-like 

Next, a concrete and detailed explanation will be given noises present just before. Hence, the high-pass filter 8 

on an embodiment of the present invention. 65 outputs a pulse of reverse polarity (to be hereinafter 

Referring to FIG. 3. a resistance Ri and a capacitor called the cancel pulse) to cancel the pulse-like noises, 

Ci constitute a low-pass filter 7; a resistance R2, a capac- thereby enabling the actuator 11 to be given energy to 

itor C2 and an analog switch 25a constitute the storage cancel the extra energy. However, in order to insure 
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that most components of the pulse-like noises pass 
through the high-pass filter 8 and the low-pass filter 7 
and are not affected by the noises, it is necessary to 
lengthen the time constants of both filters 8 and 7, 
whereby it takes considerable time to cancel the extra 5 
energy due to the pulse-like noises. When the defect is 
too large, the tracking greatly shifts while passing 
through the defective portion, so that the reproducing 
head 2 may not return to the original track after passing 
through the defective portion. 10 

Hence, this embodiment, in response to the defect 
detection signal, the ground potential is supplied to the 
input of the high-pass filter 8 and the time constant of 
the high-pass filter 8 is reduced by switching the resis- 
tance value to a smaller value. Therefore, since the 
stored charge quantity at the capacitor C2 of the high- 
pass filter changed by the pulse noise Pa is quickly 
recovered, the cancel pulse Pc is generated which can- 
cels the pulse-like noise Pa in a short lime. FIG. 2{d) 
shows the high frequency error signal at that time, 
which is added with the low frequency error signal 
shown in FIG. 2(e), so that a control signal shown in 
FIG. 2(J) is applied to the drive circuit 10. As a result, 
the aforesaid extra energy supplied to the head 2 as 
shown in FIG. 2(g) is quickly cancelled to result in the 
tracking becoming stable. 

In a case where the pulse-like noise is of an abnor- 
inally large energy, the actuator 11 may have had a 
larger position error prior to the cancellation of the 
speed error caused by the extra energy. In such a case, 
when the gain of the high-pass filter 8 is made larger 
than normal value so as to generate a cancel pulse 
which is somewhat largely as shown by the dotted line 
Pc' in FIG. 2(d), energy is fed to the actuator 11 in the 35 
direction of correcting the position error. As a result, as 
shown by the dotted line Qc' in FIG. 2(g\ the head 2 
which has been shifted by the pulse-like noises moves in 
the direction of cancelling the position error, thereby 
further stabilizing the tracking. 4^ 

As seen from the above, the present invention allows 
stable tracking with respect to a defect on the informa- 
tion recording medium 1. In addition, in the above de- 
scription, the defect detection means is not particularly 
defined, but, for example, may envelope-detect the re- 45 
produced signal to thereby detect a collapse in ampli- 
tude of the signal, or may detect whether the repro- 
duced signal is larger in an interval between the zero- 
crossings than the predetermined length. Also, the re- 
producing head 2 is not particularly defined, but may 50 
be, for example, an optical information reading means 
or the so-called magnetic head. 

Also, the aforesaid ground potential is not defined, 
but may be a virtual grounding point or an alternating- 
current grounding point. Alternatively, the high-pass 55 
filter 8 may use a reactor instead of the capacitor or may 
be a digital filter. In either case, the high-pass filter 
usually includes a storage element having the same 
storage function as the charge storage function of the 
capacitor, and outputs as a signal a variation in the 60 
storage quantity. Accordingly, the input to the high 
frequency pass filter 8 is controlled to cancel variation 
in the storage quantity caused by the pulse-like noise, 
thereby obtaining the effect of the invention. For exam- 
ple, in a case of using the reactor instead of the capaci- 65 
tor, the storage element stores a current with the reac- 
tor, or in a case of using the digital filter, the filter stores 
numerical values with an adder and register. 



Referring to FIG. 4, reference numeral 30 designates 
an auxiliary low-pass filter for further removing the 
pulse-like noises from the output of low-pass filter 7. 
The FIG. 4 embodiment operates in a fashion which is 
similar to the FIG. 1 embodiment, so that its detailed 
description will be omitted. But.^n this embodiment, the 
input signal of the high-pass filter 8 is switched, in re- 
sponse to the defect detection signal, from the error 
signal outputted from the error detection circuit 5 to the 
input signal of auxiliary low-pass filter 30 by the use of 
a changeover switch 31. Since the output signal of the 
filter 30 has the pulse-like noises completely removed, if 
the gain of the passband is represented by 1 when the 
low-pass filter 7 is connected in series with the auxiliary 
low-pass filter 30, the storage quantity of the storage 
element included in the high-pass filter 8 changes to 
cancel variations caused by the pulse-like noises when 
the defect detection signal is switched to the output of 
the auxiliary low-pass filter 30. Therefore, in the same 
way as described in the FIG. 1 embodiment, it is possi- 
ble to obtain the cancel pulse for cancelling the pulse- 
like noises. 

Referring to FIG. 5, another modified embodiment of 
the invention is shown, in which when defect detection 
means detects the defect and a defect detection signal is 
outputted, an analog switch 40a is open and an analog 
switch 406 switches the feedback into the negative input 
terminal of operational amplifier 42 to the input termi- 
nal voltage of capacitor Cio. The operational amplifier 
42 compares the input terminal voltage of capacitor Cio 
with the ground potential and its output is saturated to 
cancel the difference. In other words, the difference 
between the input terminal voltage of capacitor Cio and 
the grounding potential, is fed back (negative feedback) 
to the high-pass filter 8. Generally, since the charging 
voltage for the capacitor Cio by the pulse-like noises is 
sufficiently small in* comparison with the saturation 
voltage of operational amplifier 42, the capacitor Cio 
discharges at nearly a constant current limited by resis- 
tors Rio and Rji. Although the time constant of high- 
pass filter 8 is a predetermined value determined by the 
resistor Rioand capacitor CiOt the amount of discharge 
current is determined by Rio-|-Rii. Therefore, the dis- 
charge current is predetermined by properly selecting 
the value of Rn- Thiis, since the capacitor Cio dis- 
charges at a nearly constant current, the pulse-like 
noises are removable by a cancel pulse of an approxi- 
mately rectangular waveform. The larger the discharge 
current is, the shorter the discharge time is for cancel- 
ling the speed error of the actuator caused by the pulse- 
like noise. But when the discharge current is too large, 
the amplitude of the cancel pulse becomes too large, 
whereby the circuit functions non-linearly so as not to 
cancel ideally the pulse-like noises. In consideration of 
this, when the value of Rii is properly decided, the 
cancel pulse to cancel the pulse-like noises in an ex- 
tremely short time can be generated. When the value of 
Rii becomes too large, the high-pass filter 8 may be 
provided with a control means for a rate of change of 
storage quantity, thereby enabling the optimum value of 
R 11 to be reduced. 

An analog switch 41 is open in response to the defect 
detection signal and holds an output of the low-pass 
filter while the defect detection signal is being output- 
ted. Hence, the tracking control is not so easily dis- 
turbed by the noises appearing in the error signal while 
reproducing the defective portion of the recording me- 
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dium 1. thereby further improving the stability of track- 
ing control. 

Incidentally, the basic principle of this embodiment is 
the same as that of the FIG. 1 embodiment and a de- 
scription herewith has been omitted. S 

Referring to FIG. 6, the principal portion of the 
tracking control means of still another modified em- 
bodiment of the present uivention is shown, in which a 
high-pass filter is provided with a storage quantity 
change rate control means 53. 10 

In this embodiment, when the defect detection means 
detects the defect and the defect detection signal B is, 
outputtedt an analog switch 50a is open as shown and 
the input terminal voltage is fixed substantially to the 
ground potential, and simultaneously an analog switch IS 
50^ is closed to short circuit resistance 21 and reduce 
the time constant of high-pass filler 8 from 
(R20+R20 C20to R20-C20. An analog switch 50c is open 
to increase by a factor of (1 +R24/R23) the gain of the 
high-pass filter. From the above, it is understandable 20 
that diodes D2} and D32 are cut off in a range of a sufH- 
ciently small output amplitude of the operational ampli- 
fier 52 and this tracking control means operates almost 
like the circuit in FIG. 3. However, when the discharge 
current of capacitor C20 exceeds a certain value, the 25 
output amplitude of operational amplifier 52 exceeds 
the bias voltage of diode D21 or D221 resulting in either 
the diode D21 or D22 being conductive so as to allow a 
current flow in the resistor R22. Hence, the feedback is 
applied to the discharge current from the capacitor C20 30 
so that the output of operational amplifier 52 is lower 
than the bias voltage of diode. Also, since the feedback 
loop is given no external input because the analog 
switch 50a is open, the operational amplifier 52 has only 
its maximum amplitude reduced, so that the total quan- 35 
tity of energy output as the cancel pulse can be equal to 
the energy quantity when non-linear operation is not 
developed in the circuit and no feedback is carried out. 
Therefore, this embodiment is its same in the basic oper- 
ation as the FIG. 5 embodiment. 40 

FIG. 7 shows a circuit diagram of the principal por- 
tion of the tracking control means of a further modified 
embodiment of the present invention, in which refer- 
ence numerals 60a, 60^ and 60c designate analog 
switches, and numerals 61 and 62 designate operational 45 
amplifiers respectively. In this embodiment, the input 
terminal at the capacitor C30 is connected to the nega- 
tive input terminal of the operational amplifier 61 so 
that the input of the high-pass filter is supplied with the 
feedback, thereby effectively reducing the time con- 50 
slant. Also, a signal throughput limit means comprising 
a diode limiter of an operational amplifier 62 and diodes 
D31 and D32, is used to delect a discharge current of 
capacitor C30 from the potential difference across the 
terminals of resistor R30 and suppresses the current 55 
value to be at most about 0,7/R3o(A). Accordingly, the 
effect and basic principle of this embodiment are the 
same as those of the FIG. 6 embodiment and an explana- 
tion herewith has been omitted. Also, even when the 
operational amplifier 62 is omitted as shown in FIG. 8, 60 
the potential difference across the terminals of the ca- 
pacitor C30 is often small, thereby obtdning the effect 
equivalent to that in the FIG. 7 embodiment. 

Referring to FIG. 9, the principal portion of the 
tracking control means of a still further embodiment of 65 
the present invention is shown, in which reference nu- 
meral 70 designates an operaftional amplifier, and nu- 
merals 71, 72a and 12b designate analog switches re- 



8 

spectively. The analog switch 71 is adapted to switch, 
as shown, the input terminal of capacitor C4oof a high- 
pass filter 8 in response to the defect detection signal, 
thereby allowing an output of the operational amplifier 
70 to charge and discharge the capacitor C40. The oper- 
ational amplifier 70 compares the input terminal voltage 
of capacitor C40 with an output of an auxiliary low-pass 
filter 30, and when a difference is found therebetween, 
is saturated to charge or discharge the capacitor C40 in . 
the direction of cancelling the difference. At this time a 
resistance R41 limits the charge or discharge current of 
capacitor C4o» the resistance value R41 being properiy 
selected to enable an ideal cancel pulse to be generated. 
In other words, the analog switch 71, operational ampli- 
fier 70 and resistor R41, constitute the storage quantity 
control means, which compares, in response to the de- 
fect detection signal, the stored charge quantity of ca- 
pacitor C40 with that when the pulse-like noise is as- 
sumed to be absent, so that a difference therebetween is 
fed back to the input of the high-pass filter 8. Also the 
storage quantity control means may be considered to 
switch the time constant of high-pass filter 8. 

On the other hand, the analog switch 72a is open in 
response to the defect detection signal so as to integer- 
multiply the cancel pulse. Simultaneously, the analog 
switch 12b also is open to keep the gain constant with 
respect to the low frequency error signal. 

The operational principle of the above has been de- 
tailed with respect to the FIGS. 1 and 4 embodiments, 
and has therefore been omitted herewith. 

Now, in some cases, many defects continue for a 
short time before the tracking control means is fully 
static. 

Generally, the response frequency of the tracking 
control means is often required to be set higher than the 
cutoff frequency of the high-pass filter. In such a case, 
when the aforesaid phenomenon occurs, there is a fear 
that a high frequency component due to a transient 
response for the tracking control to be essentially again 
fed in, is also offset by the cancel pulse. 

Such a problem is solvable by providing a blocking 
means in the defect detection means for blocking the 
defect detection signal for a certain period after comple- 
tion of the initial defect detection signal 

For the time period of the blocking of the defect 
detection signal, the tracking control means lowers in 
its open loop gain, whereby a disturbance in the track- 
ing control means for the defective portion which is 
neglected due to the blocking of the defect detection 
signal can be restricted. 

The open loop gain of the tracking control means, not 
particulariy described, will hereinafter be assumed to be 
lowered while the blocking means is operating. The 
method for lowering the open loop gain, for example, 
may lower the gain of the drive circuit, or may provide 
an attenuator within the loop of tracking means for 
lowering the gain according to the output from the 
blocking means. 

Next, referring to FIG. 10, waveforms of signals at 
the points A, B and C correspond to FIGS. 11(a), [b) 
and (c). FIG. 11(^) represents a defect detection signal 
outputted from a defect detection means or dropout 
detector 82, and an output of a monostable multivibra- 
tor 81 being assumed to always be kept at a logical "1". 
The dropout detector 82 detects the first defect of the 
information recording medium 1 and goes to logical " T* 
only for the time proportional to length of the defective 
portion. At this time, the output from the monostable 
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multivibrator 81 is a logical *' 1 whereby the first de- 
fect detection signal directly passes to the output. C of 
an AND gate. The monostable multivibrator 81, how- 
ever, is triggered by an inversion of output C of the 
AND gale» and the output B keeps its logical **0" only 5 
for a predetermined time, thereby blocking the defect 
detection signal for the predetermined time after detec- 
tion of the first defect. 

Alternatively, being not particularly shown, even 
when the logic of the defect detection signal is inverted 10 
and the trigger edge of monostable multivibrator 81 is 
changed from the leading edge to the trailing edge and 
the AND gate is exchanged for a NOR gate, an output 
condition quite the same as the output C can be pro- 
duced by. the De Morgan theorem. IS 

From the aforesaid construction, the tracking control 
is prevented from being disturbed by frequent shots of 
defect detection signals outputted at abnormally short 
intervals. 

FIGS. 13(a) through (g) represent wave forms at the 20 
points A through G in FIG. 12 respectively. In FIG. 12, 
a monostable multivibrator 91, when the defect detec- 
tion signal (in FIG. 13(tf)) at first rises, is triggered to 
begin to block an input from the terminal A through a 
NOR gate 92, at which time the given defect detection 25 
signal is blocked as, for example, T2, so as not to appear 
at the output terminal G. Also, since an AND gate 93 is 
also open for the while, at the output terminal D of an 
RS flip-flop comprising NOR gates ^re developed 
waveforms which are the same as those Tt and T3 of the 30 
defect detection signal rising while the input terminal E 
is going to a logical "P*. As the result of the NOR 
operation of the input signals to the terminals D and B, 
the AND gate 90 is open or closed, whereby the defect 
detection signal, which cannot be blocked only by the 35 
output T3 from the monostable multivibrator 91 and 
which is outputted at the time when the output pulse of 
monostable multivibrator is over, can be completely 
blocked. 

Therefore, it is possible to block the defect detection 40 
signal being outputted still at the time when the block- 
ing operation finishes after the defect detection signal is 
blocked for a predetermined time period. Thus, it is 
possible to prevent an inconvenience such that the de- 
fect detection signal broken off in part by the blocking 45 
means does not accurately reflect the size of defect on 
the information recording medium 1 so that an accurate 
countermeasure catmot be taken which offsets, by the 
cancel pulse, the speed error of the actuator caused by 
the pulse-like noises. SO 

Referring to FIG. 14, a monostable multivibrator 101 
is triggered at the leading edge of an output from the 
dropout detector 82 to output the pulse of a logical 'M** 
for the predetennined time period. The output pulse 
and the defect detection signal are subjected to an 5 S 
AND-operation by an AND gate 102, thereby prevent- 
ing the defect detection signal from exceeding the pre- 
determined time period. This means that, for example, 
the time period for holding is generally limited when 
the pulse is held in the tracking control loop, so that the 60 
reproducing head, when held much longer than it 
needs, is prevented from the difficulty in returning to 
the correct track. 

As many apparently widely different embodiments of 
this invention may be made without departing from the 65 
spirit and scope thereof, it is to be understood that the 
invention is not limited to the specific embodiments 
thereof except as defined in the appended claims. 
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What is claimed is: 

1. A tracking control system for an information re- 
producing apparatus comprising: 

an information reading means for reading information 
recorded on a concentric or spiral information 
track of an information recording medium; 

an actuator for actuating said information reading 
means; 

a defect detection means coupled to said information 
reading means for producing a. defect detection 
signal when said information reading means passes 
a defective portion on said information recording 
medium; 

ah error detection means coupled to said information 
reading means for producing an error signal indi- 
cating a position error of said information reading 
means for a position of said information track, a 
pulse noise being caused in said error signal at a 
time when said information reading means enters 
into said defective portion; and; 
a position control means responsive to said error 
signal for producing a drive signal for driving said 
actuator to control said information reading means, 
to trace on said information track, 
wherein said position control means comprises: 
a high-pass filter which normally passes high fre- 
. quency components of said error signal to obtain 
a high frequency error signal, a time constant of 
said high-pass filter being normally set so that an 
amount of a storage quantity of a storage element 
included therein varies corresponding to varia- 
tions of said error signal; 
a low-pass filter which passes low frequency com- 
ponents of said error signal to obtain a low fre- 
quency error signal; 
an adding means for adding said high frequency 
error signal and said low frequency error signal; 
a drive means for producing said drive signal form 

an output signal of said adding means; and 
a storage quantity control means which is coupled 
between said error detection means and said 
high-pass filter for normally passing said error 
signal from said error detection means to said 
high-pass filter, said storage quantity control 
means being responsive to said defect detection 
signal for blocking said error signal and applying 
a predetermined level signal to said high-pass 
filter so that said high-pass filter, due to an 
abrupt variation in an amount of said storage 
quantity caused by said predetermined level sig* 
nal, produces a cancel pulse signal by which an 
abnormal movement of said information reading 
means caused by said pulse noise is stopped. 

2. A tracking system as set forth in claim 1, wherein 
said high-pass filter is responsive to said defect detec- 
tion signal for reducing said time constant to a smaller 
value so that a duration of said cancel pulse signal is 
shortened to thereby reduce a time required for stop- 
ping said abnormal movement of said information read- 
ing means. 

3. A tracking control system as set forth in claim 1, 
wherein said high-pass filter is responsive to said defect 
detection signal for increasing a gain of said high-pass 
filter so that an amplitude of said cancel pulse signal is 
increased to thereby move said information reading 
means in a direction opposite to said abnormal move- 
ment 
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4. A tracking control system as set forth in claim 1» 
further comprising a blocking means coupled between 
said defect detection means and said position control 
means, wherein said blocking means, after passing a 
defect detection signal produced from said defect detec- 5 
tion means, blocks another defect detection signal pro- 
duced thereafter from said defect detection means dur- 
ing a predetermined time period from a trailing edge of 
the passed defect detection signal. 

5. A tracking control system as set forth in claim 1, 10 
further comprising a blocking means coupled between 
said defect detection means and said position control 
means, wherein said blocking means passes a defect 
detection signal produced from said defect detection 
means, but, when said defect detection signal has a 15 
duration longer than a predetermined time period, 
blocks said defect detection signal after said predeter- 
mined time period has passed from a leading edge of 
said defect detection signal. 

6. A tracking control system as set forth in claim 1, 20 
wherein said storage quantity control means has an 
auxiliary low-pass filter for eliminating pulse noises 
contained in said low frequency error signal from said 
low-pass filter, and a switch which normally applies 
said error signal form said error detection means to said 25 
high-pass filter and is responsive to said defect detection 
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signal for applying an output signal of said auxiliary 
low-pass filter to said high-pass filter as said predeter- 
mined level signal. 

7. A tracking control system as set forth in claim 1, 
wherein said storage quantity control means comprises 
a high-pass prefilter for eliminating low frequency com- 
ponents of said error signal applied to said high-pass 
filter, and a switch responsive to said defect detection 
signal for grounding an input of said high-pass prefilter 
so that the ground potential is applied to said high-pass 
filter as said predetermined level signal. 

8. A tracking control system as set forth in claim 1. 
further comprising a negative feedback switch which is 
responsive to said defect detection signal for feeding 
said storage quantity of said storage element back to 
said high-pass prefilter so that a difference between 
amounts of said storage quantity before and after the 
input of said high-pass prefilter is grounded is applied to 
said .high-pass filter. 

9. A tracking control system as set forth in claim 1, 
wherein said high-pass filter includes means for restrict- 
ing a signal quantity passing through said high-pass 
filter so as to be substantially lower than a predeter- 
mined level. 

* * * * • 
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